DNA vaccination against influenza viruses: a review with emphasis on equine and swine influenza.
The influenza virus vaccines that are commercially-available for humans, horses and pigs in the United States are inactivated, whole-virus or subunit vaccines. While these vaccines may decrease the incidence and severity of clinical disease, they do not consistently provide complete protection from virus infection. DNA vaccines are a novel alternative to conventional vaccination strategies, and offer many of the potential benefits of live virus vaccines without their risks. In particular, because immunogens are synthesized de novo within DNA transfected cells, antigen can be presented by MHC class I and II molecules, resulting in stimulation of both humoral and cellular immune responses. Influenza virus has been used extensively as a model pathogen in DNA vaccine studies in mice, chickens, ferrets, pigs, horses and non-human primates, and clinical trials of DNA-based influenza virus vaccines are underway in humans. Our studies have focused on gene gun delivery of DNA vaccines against equine and swine influenza viruses in mice, ponies and pigs, including studies employing co-administration of interleukin-6 DNA as an approach for modulating and adjuvanting influenza virus hemagglutinin-specific immune responses. The results indicate that gene gun administration of plasmids encoding hemagglutinin genes from influenza viruses is an effective method for priming and/or inducing virus-specific immune responses, and for providing partial to complete protection from challenge infection in mice, horses and pigs. In addition, studies of interleukin-6 DNA co-administration in mice clearly demonstrate the potential for this approach to enhance vaccine efficacy and protection.